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 LQFUHDVH WRPRUH WKDQRQH
PLOOLRQWRQVSHUGD\>@
 7KH FRQFHSW RI VXVWDLQDEOHGHYHORSPHQW JDLQHG LQWHUQDWLRQDO UHFRJQLWLRQ DW WKH8QLWHG1DWLRQ
V(DUWK6XPPLW
&RQIHUHQFHLQ5LRGH-DQHLUR%UD]LOLQ6XVWDLQDEOH
GHYHORSPHQW KDV EHHQ GHILQHG DV GHYHORSPHQW WKDW PHHWV WKH QHHGV RI WKH SUHVHQW ZLWKRXW FRPSURPLVLQJ WKH
DELOLW\RIIXWXUHJHQHUDWLRQVWRPHHWWKHLURZQQHHGV>@7KHPDLQFRQFHSWRIVXVWDLQDEOHGHYHORSPHQWLQPLQLQJ
DFWLYLWLHVLVWKHPDQDJHPHQWRIUHVRXUFHVLQVXFKDZD\WKDWWKH\FDQEHPLQHGE\IXWXUHJHQHUDWLRQV
 7KH PLQLQJ LQGXVWU\ KDV IRFXVHG RQ LPSURYLQJ LWV HQYLURQPHQWDO DQG VRFLDO SHUIRUPDQFH WR LPSURYH LWV
FKDUDFWHULVWLFVWRZDUGWKHVXVWDLQDEOHGHYHORSPHQWLVVXHVWREHFRPHPRUHHIILFLHQWDQGHFRQRPLFDOLQLWVRSHUDWLRQV
5HJDUGLQJWKHVXVWDLQDELOLW\DVVHVVPHQWRIDPLQHPDQ\DVVHVVPHQWVIRFXVRQHQYLURQPHQWDOSURWHFWLRQZLWKOLWWOH
PHQWLRQRIVRFLDODQGHFRQRPLFLVVXHV>@
 9RQ%HORZE\FRQVLGHULQJWKHLPSDFWVRIGHSOHWLQJUHVRXUFHVDQGHQYLURQPHQWDOGHJUDGDWLRQFDXVHGE\
PLQLQJ HPSKDVL]HG WKH LPSRUWDQFHRI FRQWLQXHG DQGRQJRLQJPLQHUDO H[SORUDWLRQ WHFKQRORJLFDO LQQRYDWLRQ DQG
HQYLURQPHQWDO UHKDELOLWDWLRQ >@$OODQ  GHILQHG VXVWDLQDEOHPLQLQJ LQ WKH FDVHVZKHUH WKH UDWH RIPLQHUDO
XVDJHGRHVQRWH[FHHGWKHFDSDFLW\WRILQGQHZUHVRXUFHVDFFHSWDEOHVXEVWLWXWHVRUUHF\FOLQJ>@2QWKHRWKHUKDQG
VXVWDLQDELOLW\ LQFOXGHV DQ HQYLURQPHQWDO FRPSRQHQW DQG PLQHUV VKRXOG WDNH FDUH RI WKH PLQHG ODQGV 7KH
FRQYHQWLRQDODSSURDFKZKHUHE\PLQHUVFDQDFKLHYHVXVWDLQDEOHGHYHORSPHQWE\HPEUDFLQJVRFLDOHQYLURQPHQWDQG
HFRQRPLF FRQFHUQV ZDV SUHVHQWHG E\ -DPHV LQ  >@ )ROFKL  GHYHORSHG D SURFHGXUH WR TXDQWLI\ WKH
HQYLURQPHQWDO LPSDFW RI D PLQLQJ RSHUDWLRQ LQ 6DUGLQLD >@ 2GHOO  DOVR HPSKDVL]HG QRW RQO\ WKH
HQYLURQPHQWDOLPSDFWEXWDOVRWKHVRFLDODQGHFRQRPLFLPSDFWVRIPLQLQJRSHUDWLRQVWDNLQJLQWRFRQVLGHUDWLRQWKH
SULQFLSOHVRIVXVWDLQDELOLW\DWWKHPLQHGHVLJQVWDJH>@&RUGHUDQGFROOHDJXHVDWWHPSWHGWRGHYHORSDQHZ
PHWKRGIRULQWHUQDOL]LQJWKHSULQFLSOHVRIVXVWDLQDEOHGHYHORSPHQWLQWRWKHPLQHGHVLJQDQGPLQHUDOSURFHVVHV>@
7KHDVSHFWVDQGFXUUHQWVWDWHRIPLQLQJDFWLYLWLHVZDVGLVFXVVHGE\5DQGROSKLQ>@$OVR/DXUHQFH
UHYLHZHG WKH OLWHUDWXUH RQ VXVWDLQDEOH GHYHORSPHQW LQ WKH PLQLQJ LQGXVWU\ ZLWK WKH SXUSRVH RI SURYLGLQJ PLQH
RSHUDWRUVZLWK JXLGDQFHRQ LPSURYLQJ WKH VXVWDLQDELOLW\ RI WKHLU VLWHV >@2WKHUV VXFK DV2VDQORR HW DO 
 LQYHVWLJDWHG WKHHQYLURQPHQWDO LPSDFWRIPLQLQJ LQPLQHSODQQLQJDQGFXWRIIJUDGHGHWHUPLQDWLRQ>@
5DKPDQSRXU	2VDQORRQRWHGWKHVLJQLILFDQFHRISUHPDWXUHPLQHFORVXUHLQPRGHUQPLQHVSODQQLQJ>@$
FRPELQDWLRQRIJUHHQPLQLQJJLDQWVFDOHPLQLQJDQG OHDQPLQLQJZLWKHQRUPRXVDPRXQWVRIZDVWH UHPRYDOZDV
SUHGLFWHGE\5DKPDQSRXU	2VDQORRLQDVWKHIXWXUHRIPLQLQJSURMHFWV>@5DKPDQSRXU	2VDQORR
SURSRVHGVXVWDLQDEOHGHYHORSPHQWDQGVXVWDLQDEOHPLQLQJDVWKHNH\IDFWRUVRIWKHIXWXUHPLQHGHVLJQDQGSODQQLQJ
DQGGHWHUPLQHGWKHVXVWDLQDEOH6XQJXQPLQHGHVLJQE\DSSO\LQJWKH)ROFKLPHWKRGIRUDVVHVVLQJWKHVXVWDLQDELOLW\
RI WKH PLQH GHVLJQ >@ 3KLOOLSV  GHYHORSHG D PDWKHPDWLFDO PRGHO WR GHWHUPLQH WKH OHYHO RI VXVWDLQDEOH
GHYHORSPHQWLQPLQLQJRSHUDWLRQV>@'XHWRWKHDGYHUVHLPSDFWVRIPLQLQJRQWKHHQYLURQPHQWERWKGXULQJDQG
SDVWPLQLQJ RSHUDWLRQV5DKPDQSRXU	2VDQORR  XVHG DPDWKHPDWLFDOPRGHO EDVHG RQ WKH(QYLURQPHQWDO
,PSDFW$VVHVVPHQW (,$ WR HYDOXDWH WKH VXVWDLQDELOLW\ RI WKH6XQJXQPLQH >@1DUUHL	2VDQORR  
FRQVLGHUHGWKHUHYHQXHVREWDLQHGWKURXJKDUHGXFWLRQRIWKHHQYLURQPHQWDOLPSDFWVLQKHURSWLPXPFXWRIIJUDGHV
PRGHO>@5HFHQWO\;LDRFKXDQ;8UHSRUWHGWKHLPSDFWVRIWKHHFRORJLFDOFRVWVDVVRFLDWHGZLWKLURQ
PLQHVLQ&KLQDRQWKHXOWLPDWHSLWOLPLWGHVLJQZDVUHGXFLQJWKHHFRQRPLFSURILWDELOLW\RIWKHILQDOSLW>@6WXGLHV
VKRZ WKDW LQ WKH IXWXUHPLQLQJDFWLYLWLHVPXVW IROORZDSUDFWLFHRI*UHHQ0LQLQJDVDSUHUHTXLVLWHRI VXVWDLQDEOH
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'($ WRFDOFXODWH WKHZHLJKWV7KLV
'($PRGHO LVEDVHGRQ LPSRUWDQFH OHYHOV DV UDQNLQJSODFHV WRFDOFXODWH WKHZHLJKWV7KHUHXSRQ WKH VFRUHDQG
QRUPDOL]HGZHLJKWRIHDFKFULWHULRQKDVEHHQFDOFXODWHG
0LQHGHVLJQLQFRUSRUDWLQJVXVWDLQDEOHGHYHORSPHQWFULWHULD
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WKLVLVVXHUHIHUVWRWKHVLJQLILFDQFHRIVFDOHRIPLQHDQGLWVLPSDFWRQUHGXFLQJWKHPLQLQJFRVWV'XHWRWKHDERYH
FDVHVLWFDQEHFRQFOXGHGWKHVPDOOPLQHVZLWKORZUHVHUYHVDQGORZSURGXFWLRQFDSDFLW\KDYHOHVVDGYHUVHLPSDFWV
RQWKHDLPRIVXVWDLQDEOHGHYHORSPHQW
$QHZDSSURDFKSULRULWL]LQJVXVWDLQDEOHGHYHORSPHQWFULWHULD
 $FFRUGLQJ WR WKH GHFLVLRQPDNLQJ PHWKRGV D JUHDW GHDO RI UHVHDUFK LV SHUIRUPHG UHFHQWO\ LQ RUGHU WR VROYH
SUREOHPVXVLQJPXOWLFULWHULDGHFLVLRQPDNLQJPHWKRG ,Q WKHPXOWLFULWHULDGHFLVLRQSUREOHPVHDFKDOWHUQDWLYH LV
HYDOXDWHGE\VHYHUDOFULWHULDDQGDOVRSULRULWL]LQJDOWHUQDWLYHVFDUU\RXWWKURXJKGHWHUPLQLQJWKHLPSRUWDQFHOHYHOVRI
FULWHULDRUSDLUHGFRPSDULVRQVEHWZHHQDOWHUQDWLYHVDQGFULWHULD ,Q WKHVHPHWKRGVTXDOLWDWLYHFULWHULDFRQYHUW LQWR
TXDQWLWDWLYHRQHVZKLFKFDQEHFRPSDUHGZLWKHDFKRWKHUDQGWKHLPSRUWDQFHOHYHOVDQGSULRULW\RIHDFKDOWHUQDWLYH
LVGHWHUPLQHGDQGILQDOO\WKHEHVWRQHLVVHOHFWHG*HQHUDOO\WKHSUHIHUDEOHDOWHUQDWLYHVHOHFWLRQSURFHVVE\GHFLVLRQ
PDNLQJPHWKRGVFDQEHGLYLGHGLQWRWZRVWHSV
6WHS2QH&DOFXODWLQJWKHZHLJKWVRIWKHFULWHULD
6WHS7ZR6HOHFWLQJWKHPRVWDSSURSULDWHDOWHUQDWLYHDFFRUGLQJWRFULWHULD
$FFRUGLQJWRSUHYLRXVVWXGLHVWKHUHZHUHWZRPDMRUSUREOHPVLQDSSO\LQJGHFLVLRQPDNLQJPHWKRGVLQVHOHFWLQJWKH
PRVWDSSURSULDWHDOWHUQDWLYH
$&DOFXODWLQJWKHZHLJKWRIHDFKFULWHULRQLQWKHILUVWVWHS
%$PELJXLW\LQWKHMXGJPHQWRIGHFLVLRQPDNHUVLQWKHILUVWDQGVHFRQGVWHS
 $FFRUGLQJWRWKHILUVWVWHSXVLQJWKHDQDO\WLFKLHUDUFK\SURFHVV$+3KDVEHHQDFRPPRQDSSURDFKWRFDOFXODWH
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WKH ZHLJKWV RI FULWHULD LQ UHFHQW \HDUV 6LQFH SOHQW\ RI WKH TXDQWLWDWLYH DQG TXDOLWDWLYH VXVWDLQDEOH GHYHORSPHQW
FULWHULDDUH LQYROYHGZLWKWKHPLQHGHVLJQLWVHHPVWKHSDLUHGFRPSDULVRQVRIFULWHULDLQ WKH$+3PHWKRGRQWKLV
LVVXHLVYHU\H[KDXVWLQJ,QDGGLWLRQWKHSUREOHPVROYLQJSURFHVVZLOOEHYHU\WLPHFRQVXPLQJDQGPD\HYHQWXDOO\
OHDGVWRIDOVHUHVXOWV7KLVLVSRVVLEOHGXHWRLQFRPSDWLELOLWLHVDQGIXUWKHUVXUYH\VDUHQHHGHG6RPHUHVHDUFKHUVKDYH
DWWHPSWHG WR UHGXFH WKH GLPHQVLRQV RI WKH SDLUHG FRPSDULVRQVPDWUL[ HQFRXQWHULQJ WKLV SUREOHP ,Q WKLV UHJDUG
=DUH1DJKGHLHWDO>@KDYHVHOHFWHGWKHPDLQFULWHULDIURPDPRQJDOOFULWHULDDQGWKHLUFDOFXODWLRQVDUHSHUIRUPHG
EDVHGRQWKHPLQWKHLUVWXG\RQWKHPRVWDSSURSULDWHPLQLQJPHWKRG,WLVREYLRXVWKDWVRPHFULWHULDLQYROYHGLQWKH
SUREOHPKDYHEHHQUHPRYHGE\WKLVDSSURDFK$OVRVRPHRWKHUUHVHDUFKHUVVXFKDV$OSD\HWDO>@1DPLQ
HWDO>@0LNDHLOHWDO>@DQG$]DGHKHWDO>@KDYHFODVVLILHGWKHFULWHULDLQWRGLVWLQFW
JURXSV WR UHGXFH WKH GLPHQVLRQV RI WKH SDLUHG FRPSDULVRQVPDWUL[ WKDW WKLV DSSURDFK KDV HYLGHQWO\ SUHYHQWHG D
FRPSDULVRQRI WKH LQGLYLGXDOFULWHULD LQ WKHGLIIHUHQWVXEJURXSVDQGVXIILFHG WRFRPSDUHFULWHULD LQHDFKVXEJURXS
DQGFRPSDUHJURXSVZLWKHDFKRWKHU)XUWKHUPRUHGHVSLWHXVLQJWKLVDSSURDFKWKHWLPHFRQVXPLQJFDOFXODWLRQKDV
VWLOO UHPDLQHG D PDMRU SUREOHP $VLGH IURP WKH $+3PHWKRG VRPH UHVHDUFKHUV KDYH DSSOLHG SUHIHUHQFH YRWLQJ
V\VWHP396 WRFDOFXODWH WKHZHLJKWVRIFULWHULDZKLFK UHGXFHG WKHFRPSXWDWLRQJUHDWO\KRZHYHU WKHZHLJKWVRI
UDQNLQJSODFHVZHUHGHILQHGLQDPDQQHUTXLWHVXEMHFWLYH7KHUHPDLQLQJDSSURDFKHVXVHGOLQJXLVWLFH[SUHVVLRQVWR
FDOFXODWH WKH ZHLJKWV LQGLFDWLQJ WKDW WKLV DSSURDFK DOVR VHHPV WR EH TXLWH VXEMHFWLYH 2Q WKH RWKHU KDQG WKH
UHVHDUFKHUVKDYHXVHGDIX]]\DSSURDFK LQGHDOLQJZLWK WKHVHFRQGSUREOHPDW WKLVVWDJHLH WKHDPELJXLW\ LQ WKH
MXGJPHQWZKLFKDGGVWRWKHYROXPHRIFDOFXODWLRQV
 $FFRUGLQJWRWKHVHFRQGVWHSVHYHUDOWHFKQLTXHVVXFKDV$+37236,6DQG3520(7+((ZHUHXVHGWRVROYH
WKHSUREOHPRIDPELJXLW\WKDWWKHGHFLVLRQPDNHUVZHUHIDFHGZLWKDWWKLVVWDJHDQGDIX]]\DSSURDFKZDVDSSOLHGWR
GHDO ZLWK LW DJDLQ 7KLV VWXG\ LV DQ DWWHPSW WR RYHUFRPH WKH DERYH SUREOHPV DQG DFKLHYH UHVXOWV WKDW DUHPRUH
UHOLDEOH ,Q WKLV UHJDUG D QHZ DSSURDFK KDV EHHQ SURSRVHG WR FDOFXODWH WKH ZHLJKWV RI VXVWDLQDEOH GHYHORSPHQW
FULWHULDDIIHFWLQJWKHRSHQSLWPLQHGHVLJQ7KHSURSRVHGDSSURDFKKDVXVHGD396+RZWRFDOFXODWHWKHZHLJKWVRI
UDQNLQJSODFHVLVWKHGLIIHUHQFHEHWZHHQ396DQGWKHVLPLODUFDVHVLQSUHYLRXVUHVHDUFKHV7KH396XVHGDPRGHORI
'DWD(QYHORSPHQW$QDO\VLV'($WRFDOFXODWHWKHZHLJKWV%\XVLQJWKLVDSSURDFKDSSO\LQJVXEMHFWLYHGHFLVLRQV
DERXWZHLJKWVRIUDQNLQJSODFHVKDVEHHQUHGXFHGDQGWKHUHVXOWVZLOOEHPRUHUHOLDEOH
2QWKHRWKHUKDQG LQ WKLVDSSURDFK WKHGHFLVLRQPDNHUVVHWRQO\ WKHSULRULWLHV UDWKHU WKDQ WKHYDOXHRISULRULW\
DPELJXLW\LQWKHMXGJPHQWZLOOEHDOVRUHGXFHGLQDVLPSOHUPHWKRGRIIX]]\DSSURDFK)XUWKHUPRUHE\UHGXFLQJ
WKH FRPSXWDWLRQDO HIIRUW LQYROYLQJ DOO FULWHULDZLOO EH SRVVLEOH0RUHRYHU E\ WKLV DSSURDFK EHQHILWLQJ IURP WKH
DGYDQWDJHVRIJURXSGHFLVLRQPDNLQJZLWKDODUJHQXPEHURIGHFLVLRQPDNHUVZLOOEHHDVLO\DFFRPSOLVKHG
3.1. Preference Voting System (Pvs) 
 ,Q WKHVHV\VWHPVHDFKYRWHUVHOHFWVmFDQGLGDWHV IURPDPRQJnFDQGLGDWHVDQGDUUDQJHV WKHPIURPKLJKHVW WR
ORZHVW SULRULW\ (DFK FDQGLGDWH PD\ REWDLQ QXPEHUV RI YRWHV LQ HDFK UDQNLQJ SODFH 7KH WRWDO VFRUH RI HDFK
FDQGLGDWHLVWKHVXPRIWKHZHLJKWVRIYRWHVWKDWHDFKFDQGLGDWHKDVDFKLHYHGLQYDULRXVUDQNLQJSODFHV>@ZKLFK
LVGHILQHGDFFRUGLQJWRHTXDWLRQ



 ni  

jw LV WKH LPSRUWDQFH RU LQ RWKHUZRUGV WKHZHLJKW RI jWK UDQNLQJSODFH  mj  DQG ijv LV WKH QXPEHU RI
YRWHVZKLFKiWKFDQGLGDWHLQjWKUDQNLQJSODFHKDVDFKLHYHG7KHVWUXFWXUHRIFDOFXODWLRQLQ396KDVEHHQVKRZQLQ
WDEOH
 ,QWKLVVWUXFWXUHWKHZLQQHUZLOOEHWKHRQHZKLFKKDVDFKLHYHGWKHKLJKHVWWRWDOVFRUH6RLWLVREYLRXVWKDWWKH
NH\LVVXHLQWKHDJJUHJDWLRQRIYRWHVLQ396ZLOOEHKRZWRFDOFXODWHWKHZHLJKWVRIWKHUDQNLQJSODFHVLH jw 7KH
%URGD.HQGDOO PHWKRG LV D ZHOONQRZQ PHWKRG LQ FDOFXODWLQJ WKH ZHLJKWV 7KLV PHWKRG DVVLJQV WKH ZHLJKWV 
  mmm WRmUDQNLQJSODFHVIURPWKHPRVWWRWKHOHDVWLPSRUWDQFHUHVSHFWLYHO\
,QWKLVPHWKRGWKHZHLJKWVDUHJHQHUDWHGVLPSO\EXWWKHFDOFXODWLQJSURFHVVLVTXLWHVXEMHFWLYH&RRNDQG.UHVV>@
KDYH DSSOLHG D GDWD HQYHORSPHQW DQDO\VLV '($ WR JHQHUDWH ZHLJKWV IRU 396 LQ RUGHU WR UHGXFH DSSO\LQJ WKH
VXEMHFWLYLW\ LQZHLJKWLQJSURFHVV WKDW LQ WKLV DSSURDFK WKH FDQGLGDWHVZHUH FRQVLGHUHGDV'HFLVLRQ0DNLQJ8QLWV
'08V'($PHWKRGLVEDVHGRQDOLQHDUSURJUDPPLQJWKDW&KDUQHVDQGKLVFROOHDJXHVSUHVHQWHGLWLQ7KLV
PHWKRGLVXVHGIRUHYDOXDWLQJWKHUHODWLYHHIILFLHQF\RIGHFLVLRQPDNLQJXQLWVZKLFKDUHGRLQJWKHVDPHWDVNV
¦   
m
j jiji
wvz

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7DEOH7KH3966WUXFWXUH
7RWDO6FRUHV
5DQNLQJ3ODFHV

&DQGLGDWHV
mp 
«
jp «p 
:HLJKWVRIUDQNLQJSODFHV
mw 
«
jw 
«
w 
9RWHRIHDFKFDQGLGDWHLQHDFKUDQNLQJSODFH

mv 
«
jv 
«
v candidate 
   «
    «
 «
 «
 «
 «
  «


imv 
«
ijv 
«
iv icandidate 
   «
    «
 «
 «
 «
 «
  «


nmv 
«
njv 
«
nv ncandidate 
 7KHPRGHOSURSRVHGE\&RRNDQG.UHVV>@KDVFDOFXODWHGWKHZHLJKWRIHDFKFDQGLGDWHZKLFKPD[LPL]HVWKH
WRWDO VFRUH RI WKH FDQGLGDWH7KXV WKHPRGHO LV VROYHGRQFH IRU HDFK FDQGLGDWH LWV WRWDO VFRUH LV FDOFXODWHG DQG
HYHQWXDOO\WKHFDQGLGDWHZLWKWKHKLJKHVWVFRUHIURPQXPEHURQHZDVUHSRUWHGDVDQHIIHFWLYHRSWLRQ7KHSURSRVHG
PRGHOLVVKRZQLQHTXDWLRQ

¦   
m
j jiji
wvz

0D[LPL]H
ni  6XEMHFW d¦  
m
j jijwvWR
 Hmdwm t  mj Hjdww jj t 
ZKHUH  Hd LV'LVFULPLQDWLRQ,QWHQVLW\)XQFWLRQ',)LQWKHPRGHO,WLVREYLRXVWKDWWKHDSSURDFKLVEDVHGRQ
WKH'($PHQWLRQHGDERYHGRHVQRW UHTXLUH FDOFXODWLQJ WKHZHLJKWVRI UDQNLQJSODFHV VXEMHFWLYHO\DQGZRXOGEH
GHVLUDEOH
3.2. Sustainable development criteria affecting the open pit mine design 
 7KHPRVWVLJQLILFDQWSULQFLSOHLQREWDLQLQJVXVWDLQDEOHGHYHORSPHQWWKURXJKWKHH[SDQVLRQRIPLQLQJDQGPLQHUDO
LQGXVWULHVLVWKHFRQVLGHUDWLRQRIHQYLURQPHQWDOHFRQRPLFDQGVRFLDOFULWHULDVLPXOWDQHRXVO\7KHLPSOHPHQWDWLRQRI
VXVWDLQDEOHGHYHORSPHQWFULWHULDLVSDUWLFXODUO\LPSRUWDQWLQRSHQSLWPLQHGHVLJQ)RUHDFKRIWKHPDLQFULWHULDVXE
FULWHULD DUH DOVR FRQVLGHUHG EHFDXVH WKH ODFN RI DWWHQWLRQ WR WKHVH VXEFULWHULD LQ RSHQ SLW PLQH GHVLJQ FDXVHV
XQVXVWDLQDELOLW\LQPLQHSODQQLQJ
3.3. The proposed hierarchy preference voting system (hpvs) approach  
 ,QWKLVDSSURDFKWKHFDOFXODWLQJZHLJKWVDQGSULRULWL]LQJWKHVXVWDLQDEOHGHYHORSPHQWFULWHULDDIIHFWLQJRSHQSLW
PLQHGHVLJQLVLOOXVWUDWHGLQ)LJDVDKLHUDUFKLFDOVWUXFWXUH

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m
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







)LJ7KHVWUXFWXUHRIKLHUDUFK\SUHIHUHQFHYRWLQJV\VWHP+396

3.4. Prioritizing sub-criteria based on its importance on sustainable mine design 
 $SUHIHUHQFHYRWLQJV\VWHP396LVXVHGLQWKLVDSSURDFKWRFDOFXODWHWKHZHLJKWRIHDFKFULWHULRQ,WLVZRUWK
QRWLQJWKDWWKHJURXSGHFLVLRQPDNLQJLQWKHPHWKRGVPHQWLRQHGUHTXLUHVDORWRIFRPSXWDWLRQDOHIIRUWZKLOHLW LV
VLPSO\DFFRPSOLVKHGE\3967KH396VWUXFWXUHDVVRFLDWHGZLWKFULWHULDLVLQGLFDWHGLQ7DEOH
 7DEOH7KH396VWUXFWXUHDVVRFLDWHGZLWKFULWHULD

&ULWHULD
,PSRUWDQFH/HYHOV

7RWDO6FRUHV

:HLJKWV
IL  « kIL  « pIL 
:HLJKWVRILPSRUWDQFHOHYHOV
w  « kw  « pw 
YRWHRIHDFKFULWHULRQLQHDFKUDQNLQJSODFH
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p
k kk
wvTC
 
 W 
  «
  «
  «
  «
  «
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      «
   «

jC  jv  « jkv  « jpv  ¦   
p
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wvTC

 jW 
  «
  «
  «
  «
  «
  «
      «
   «

mC  mv  « mkv  « mpv  ¦   
p
k kmkm
wvTC

 mW 

pk ILILIL  VRWKDW^ `pk ILILIL  H[SUHVVHVWKHLPSRUWDQFHRIPRUHWROHVVDQG p LQGLFDWHVWKHQXPEHU
RILPSRUWDQFHOHYHOV7KHQWKHGHFLVLRQPDNHUVZLOOEHDVNHGWRHYDOXDWHWKHFULWHULDRQ p LPSRUWDQFHOHYHOV jkv LV
WKH QXPEHU RI GHFLVLRQPDNHUV ZKR HYDOXDWH WKH LPSRUWDQFH OHYHO RI FULWHULRQ j RQ kIL OHYHO 7KH ZHLJKWV DUH
FDOFXODWHGIRUHDFKFDQGLGDWHE\XWLOL]LQJWKH'($PHWKRGEDVHGRQWKHOLQHDUSURJUDPPLQJDQGWKHQWKHWRWDOVFRUH
RIWKHFDQGLGDWHVKRXOGEHPD[LPL]HGDFFRUGLQJWRLWVREMHFWLYHIXQFWLRQ7KHPRGHOSURSRVHGLQLVUDQIRUHDFK
FDQGLGDWHRQFHDQGDIWHUFDOFXODWLQJWKHWRWDOVFRUHHYHQWXDOO\WKHFDQGLGDWHZLWKWKHKLJKHVWWRWDOVFRUHRXWRIRQH
ZLOOEHLQWURGXFHGDVDQHIILFLHQWRSWLRQ7KXVWKHYLHZSRLQWVRIDQXPEHURIH[SHUWVDQGPLQLQJ3K'FDQGLGDWHV
DERXWWKHVLJQLILFDQWRIVXVWDLQDEOHGHYHORSPHQWFULWHULDDIIHFWLQJRSHQSLWPLQHGHVLJQKDVEHHQFROOHFWHGZLWKD
TXHVWLRQQDLUH
3.5. The weights of sustainable development sub-criteria affecting open pit mine design
 %\XWLOL]LQJWKHSURSRVHGPRGHOWKHLPSRUWDQFHRIVXVWDLQDEOHGHYHORSPHQWRIVXEFULWHULDDIIHFWLQJWKHRSHQSLW
PLQHGHVLJQDUHREWDLQHGDVVKRZQLQWDEOH
&DOFXODWLQJWKHZHLJKWVRIVXVWDLQDEOHGHYHORSPHQWFULWHULDDIIHFWLQJWKHRSHQSLWPLQHGHVLJQ
&ULWHULRQ &ULWHULRQ &ULWHULRQP««
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 7DEOH7KHLPSRUWDQFHRIVXVWDLQDEOHGHYHORSPHQWVXEFULWHULDDIIHFWLQJRSHQSLWPLQHGHVLJQ
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